Verbally competent volunteers, 6 male and 6 female, served as participants. They were exposed to two experimental procedures. Initially two nonsense syllables (A2 and C1) were paired with positive adjectives and two nonsense syllables (A 1 and C2) were paired with negative adjectives, using a procedure analogous to classical conditioning. Following this they were exposed to a stimulus equivalence training procedure. They were taught to match three nonsense syllables A 1, A2, and A3 to three novel nonsense syllables 81, 82, and 83 respectively, and subsequently to match 81, 82, and 83 to three new nonsense syllables C1, C2, and C3. Testing revealed that the equivalence class involving entirely neutral stimuli (A3, 83, and C3) emerged for most participants but that the classes involving A and C stimuli that had acquired opposite meanings from the first procedure did not emerge.
symbols and Catholic names had become related through symmetry and transitivity that is, "Lambeg Drum" > "Brendan Doherty." At this stage, each of the three Protestant symbols served as sample stimuli while two of the Catholic names and a novel Protestant name served as comparisons. A novel Protestant name was included as a comparison stimulus for each set in order to determine the extent to which prior social learning could interfere with equivalence responding. A generalization test was also employed in order to further examine the extent to which prior social learning effects a participant's performance. As before, the Protestant symbols served as sample stimuli, but this time three novel names (Catholic, Protestant, and neutral) served as comparison stimuli.
Six NI Protestants and five NI Catholics tended to choose the novel Protestant name when presented with Protestant symbols as the sample stimuli. Therefore, these participants failed to form equivalence classes for the trained relations. In the generalization test, all of the participants continued to make Protestant-Protestant links. All the English participants and seven of the Catholic participants chose the Catholic names, related through symmetry and transitivity, to Protestant symbols, demonstrating the formation of equivalence classes. In the generalization test, these participants tended to show a higher degree of variability in their choices than those who failed to demonstrate equivalence relations. The authors suggested that the use of previously trained social stimuli might have suppressed equivalence responding for those who failed to form equivalence classes. Therefore, languagecompetent participants in this particular social context failed to show equivalence responding with socially loaded stimuli.
Similar findings have been obtained in the case of sexual stereotyping (Moxon, Keenan, & Hine, 1993) , academic self-concept (Barnes, Lawlor, Smeets, & Roche, 1996) , and clinical anxiety (Leslie, Tierney, Robinson, Keenan, Watt, & Barnes, 1992) . Each of these experiments used participants who could be reasonably assumed to have prior experiences with the stimuli. However, these experiences were not under experimental control and consequently it is difficult to ascertain from such experiments what aspect of the prior experience disrupted equivalence class formation.
The present experiment was designed to systematically manipulate participants' experiences of stimuli prior to using them in matching-tosample training. The manipulation involved a procedure similar to that employed by Staats and Staats (1957) who suggested that it is possible to condition meaning to nonsense syllables. To measure meaning they used the semantic differential technique, a technique designed by Osgood, Suci, and Tannenbaum (1957) . Forty words with positive meanings and forty words with negative meanings were generated. Using a paired-associates procedure, nonsense syllables were presented as CSs followed immediately by either positive or negative adjectives as USs. Then, using the semantic differential technique, it was found that meaning had been attributed to the nonsense syllables. Thus, it would seem that the meaning response elicited by a word could be conditioned to any contiguously presented stimulus. Staats and Staats suggested that multiple paired presentations are necessary in order to establish a conditioned meaning response strong enough to be measured.
It was decided to use a procedure similar to that employed by Staats and Staats (1957) to give meaning to previously meaningless stimuli. These stimuli would then be used in an equivalence training procedure to determine whether such experiences were sufficient to disrupt equivalence responding.
Method

Participants
Six females and six males participated in the experiment. The mean age of the group was 26.5 years. Ages ranged between 22 and 33 years. All participants had normal language competence and were fully literate. Participants were enlisted through personal contacts by the first author.
Apparatus and Materials
Participants sat with the experimenter in a quiet room in front of the keyboard of an OPUS PC-111 Turbo computer and a monitor which displayed orange characters on a dark background. Stimulus presentations and the recording of responses were controlled by the computer which was programmed in GW Basic for the 'prior learning task, and in Turbo Pascal for the equivalence task. The descriptive words were selected from a Thesaurus (Word Perfect SO). The words "good" and "bad" were looked up and the synonyms that appeared for these words were selected. These words were then looked up and their synonym words were selected and so on until 40 descriptive words with a positive meaning and 40 words with a negative meaning were generated. These words were later used in the prior learning task. These are given in the Appendix.
Design and General Procedure
The experiment had two parts: (a) prior learning, (b) stimulus equivalence. In keeping with the single-subject design, all participants were exposed to all aspects of the procedure individually.
Part 1: Prior learning. At this stage participants were trained, using a paired associates learning procedure, to associate stimuli with semantically opposite words. Four of the nonsense syllables (yof, coh, zid, and laD that would appear in the equivalence task were involved in the prior learning training. A nonsense syllable appeared at the top of the screen. A good or bad word was displayed 1 second later for a further 3 seconds directly below the nonsense syllable. Therefore, each combined presentation had a 4-s duration. The next trial was initiated by the participant striking the return key. Stimuli A 1 (Yof) and C2 (Coh) were followed by 'bad' words, while Stimuli A2 (Zid) and C1 (LaD were followed by 'good' words. In all there were 320 stimulus pairings. Each nonsense syllable was paired with 80 adjectives. For example, the stimulus A 1 was paired with each of the positive adjectives twice. The order of presentation of syllables and adjectives was randomized. When seated comfortably in front of the monitor, each participant was given the following verbal instructions:
In this task a three letter nonsense syllable will appear in the middle of the screen. Each syllable will be followed by a word. You are required to attend to these presentations as closely as possible. Please press the return key after each presentation.
Part 2: Stimulus equivalence training. This stage followed directly after the prior learning stage. There were three parts to this stage of the experiment: (a) training with continuous reinforcement, (b) training with partial reinforcement, (c) testing. The program was designed to run the three parts consecutively. Participants were given the following verbal instructions at the start of the experiment:
In this experiment you will be shown an item at the top of the screen along with three items below it. Your task is to learn which of these items goes with the one at the top of the screen. At the beginning the correct choice will be found by a process of trial and error. Please indicate your choice by pressing either 1, 2, or 3 on the keyboard. After a correct response the word "correcf' will appear on the screen accompanied by a high-pitched tone. There are three stages in this part of the experiment. In the first stage you will always be told if you are right or wrong. In the second stage you will only be told 50% of the time whether your response is right or wrong. In the final stage no feedback will be given. Any questions?
2(a) Training with continuous reinforcement. Initially the stimuli deSignated as A 1, A2 , and A3 ("Yof," "Zid," "Vek," respectively) were presented as samples in the top center of the screen. Three inches below, spaced two inches apart, the stimuli designated as 81, 82, and 83 ("Wug," "Yim," "Tog," respectively) were presented as comparisons. For each trial one of the samples was randomly selected without replacement from the pool of three samples. A new cycle of sampling was initiated when the pool of samples became exhausted. The positions of the comparisons were randomized for each trial. During this phase, feedback was given for all responses . The accuracy of the participants' responses was gauged over 30 trials, that is 10 trials for each sample stimulus. If participants failed to reach a 100% correct criterion for the 30 trials, they continued with another set of 30 trials and their accuracy was reassessed. When the criterion level was reached, the second part of Stage 2 commenced. This part of the training was virtually identical to the previous one. However, the stimuli deSignated as B1, B2, and B3 ("Wug," "Vim," "Tog") served as samples and the stimuli designated as C1, C2, and C3, which were "Laj," "Coh," and "Bif," served as comparisons. Again, entry to the next stage of the experiment occurred after correct responding for 30 trials.
2(b) Training with partial reinforcement. Training at this stage was similar to the previous stage, the only difference being that feedback was given only for 50% of the trials. Each stimulus presentation from the continuous reinforcement stage was presented twice. If less than 100% of responses were correct then the trial was run again. The trial was repeated until participants had reached a criterion level of 100% correct responding. and A3 as samples. These were accompanied by the stimuli E1, E2, and E3 (which were the words "bad," "good," and "neutral") as comparisons. In addition, there were 10 presentations of each of the stimuli C1, C2, and C3 with the stimuli D1, D2, and D3 (which were "good," "bad," and "neutral") as comparisons.
Results
The results were analyzed using a Wilcoxon signed-pairs rank sum test (Wilcoxon, 1947) . Traditionally, the emergence of combined transitivity and symmetry has been assumed to be a direct indication of equivalence (Sidman, 1986) , hence the C-A relations will be considered first. Table 1 Percentage of Trials on Which A Was Chosen in the Presence of C and on Which C Was Chosen in the Presence of A Subject C1-A1 C2-A2  C3-A3  A1-C1  A2-C2  A3-C3   1  60  40  100  10  70  90  2  20  0  100  20  0  100  3  30  20  80  10  60  80  4  60  50  30  50  30  60  5  10  0  20  0  0  30  6  0  0  100  0  0  100  7  30  60  80  0  50  70  8  10  0  10  0  30  10  9  10  80  50  30  90  60  10  0  0  20  30  0  20  11  40  40  100  10  40  100  12  0  30  100  10  30  100  Mean  23  27  66  14  33  68 Table 1 demonstrates the response patterns for the emergent C-A and A-C relations for all participants. The values are presented as percentage correct out of 10 trials. Looking at the mean percentages for these groups it can be seen that levels of correct responding for C1-A 1 and C2-A2 were lower than for C3-A3. These differences were significant (p < .05). There was no significant difference between levels of correct responding for C1-A 1 and C2-A2 (p > .05). These results suggest that participants more readily formed the link for the control task (C3-A3) than for the tasks that were associated with the prior learning training (C1-A 1 and C2-A2).
The C-A links are dependent on the emergence of the A-C links and when these results are analyzed we can see the same effect occurs. The mean levels of correct responding for the transitive links A 1-C1 and A2-C2 were significantly lower than on the transitive link A3-C3 (p < .05). This suggests that participants had less difficulty in forming the transitive links with novel stimuli than with the stimuli that had appeared in the prior learning task.
In order for these results to be meaningful it must be demonstrated that participants had been affected by the prior learning experience. Subject  A1-E1  A2-E2  E3-A3  C1-D1  C2-D2  C3-D3   1  30  80  40  80  60  20  2  100  100  100  100  100  100  3  20  90  90  90  50  80  4  30  20  50  70  20  50  5  100  10  0  100  100  70  6  100  90  50  100  100  60  7  70  40  100  30  70  40  8  60  90  90  100  60  0  9  100  100  20  100  80  10  10  0  100  10  70  90  90  11  0  90  80  90  100  80  12  100  100  100  100  90  90  Mean  68  76  61  86  77  58 percentage correct out of 10 trials. Looking at the mean percentages, it seems that participants matched the words "good" and "bad" with the appropriate stimuli. They had also matched "Bit' (A3) and "Vek" (C3), which did not appear in the prior learning training, to the word "neutral" to a slightly lesser degree. Analysis indicated that there was no significant difference in performance on this task between the classes (p > .05). The mean percentages for correct responding on these tasks were sufficiently high to support the view that the prior learning training had the intended effect of giving meaning to previously meaningless stimuli. This replicates the findings of Staats and Staats (1957) . Table 3 demonstrates participants' performance for the trained relations A-8 and 8-C. Table 4 demonstrates participants' performance for the symmetrical relations 8-A and C-A. The mean percentages show that there were high Table 4 Percentage of Trials on Which A Was Chosen in the Presence of B and on Which B Was Chosen in the Presence of C 1  20  50  90  100  100  100  2  90  80  100  10  20  100  3  70  100  80  100  20  100  4  30  40  0  70  30  60  5  80  100  50  80  50  70  6  0  0  100  90  100  100  7  50  80  90  90  60  100  8  30  10  40  100  60  100  9  60  100  100  80  100  10  10  10  20  40  10  0  50  11  90  90  100  60  50  100  12  90  100  80  40  40  100  Mean  52  64  73  69  53  83 levels of correct responding for all of these relations. Analysis indicated that there was no significant difference between classes in levels of correct responding for the A-8 and 8-C trained relations (p > .05) or for the symmetrical relations 8-A and C-8 (p> .05) . This suggests that the prior learning training only interfered with responding on the tests involving transitive responding. As previously shown, responding involving transitivity (A 1-C1, A2-C2, C1-A 1, and C2-A2) did not emerge during testing for the classes involved in the prior learning task. Inspection of individual responses for these tests revealed that a high proportion of responses was based on the shared meaning of the stimuli. C2 was chosen in the presence of A 1 on 57% of trials, C1 was matched with A2 on 55% of trials, A 1 was matched with C2 on 62% of trials, and A2 with C1 on 53% of trials. These responses are referred to as crossover responding and are discussed later.
Discussion
The results indicate that some participants were unable to form the transitive links for Classes 1 and 2 because of the oppositional nature of their prior experiences with elements from these classes. When participants were tested on the tests involving transitivity, the majority matched in terms of shared meanings rather than in terms of shared links with the B stimuli established during matching-to-sample training. Therefore, responding of some participants was related to their prior learning experiences rather than to the matching-to-sample training. Watt et al. (1991) suggested that on the basis of prior social training, Northern Irish participants who failed to form an equivalence class might have been responding in accordance to the relational frame of coordination (i.e., Protestant symbols with Protestant names), and those Northern Irish participants who passed might have been responding in accordance to the relational frame of oppositeness (i.e., Protestant symbols with Catholic names) (Steele, 1987) . The substantial crossover effect in this study suggests that if we were to interpret this effect in terms of the relational control theory, like the previous authors, it could be said that the participants were responding in accordance with the relational frame of coordination (i.e., "good stimuli" with "good stimuli" and "bad stimuli" with "bad stimuli"). The disruption that was observed for the transitive links did not extend to the tests involving symmetry. In general it was observed that responding for all of these tests was quite high. To account for this it is helpful to consider the status of the B stimuli. Although the A and C stimuli were paired with meaningful stimuli during Stage 1 of training, the B stimuli were unaffected by this. If we take the view that paired-associates procedures can operate in a similar way to matching-to-sample training (see Leader, Barnes, & Smeets, 1996) , it can be seen that the following sets of conditional discriminations were established:
Class 1: Bad-A1-B1-C1-Good Class 2: Good-A2-B2-C2-Bad. It is apparent that B 1 and B2 are neutral with respect to Good and Bad due to being equidistant in terms of nodes from these stimuli. Their neutral status with respect to Good and Bad makes it possible for appropriate symmetrical responding to occur. However, if we consider the A-C relation, the possibility for disruption is apparent. For example, A 1 was linked through the stimulus B 1 to C1 , but it was also linked through Bad with C2. Thus, there are two competing correct choices. These competing choices may account for the disruptions observed in both transitive and equivalence tests.
The results of this experiment provide further evidence of interference with equivalence class formation by prior learning experiences. In the Watt et al. (1991) and Leslie et al. (1993) studies, participants came to the experiment with their prior learning experiences already established. This study goes a step further by providing an example of experimentally induced interference. Thus, it is possible to conclude that a particular procedure, in this case paired-associates learning, can interfere with equivalence class formation. It is possible that other procedures may produce similar effects.
